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€Bm.:u o itions comprising 

Ml 1 TtPIA 1 oil a^F V % RUN IS 


The present invention relates to bieachmg compositions, especially laundry 

vhich comprise one t - jes ^ j p s j 

; variants and a btea< ! y 


iAvtx e ^ 2 

ymmmmm of enzymes have long been conventionally used In ternary 
ots to assist in the removal of certain stasns f torn fabrics. These stains ate typically 
ted wuh lipid and protests soils. "The entrees, however, have proven less effective 

IIS. Patent No. 5,677,27a to Ghosh et a!.. Issued October 10, 1997, discloses 
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cosafeiaaiioa with one or more of tk: following ixnnioos 101, 103, 104, 10?. 123, 27, 
105 100 ,2o. 12S, 135, 15b ,00, 19 !9" !fc 206 21 > 216,21 \2iS 222 260 26? 
and/at 27 fS UNs n nbtilbi sblead .g ag« > > , 


WO 99/2072$ 


PCT/US98/2'2482 


m < e n m > <„\ - m jjio-i u>re> s ; >patibk with the pmsease vsrs&m am t 
ag«nt 

con w i bleaching coniposidonv v exists. 

^ ! HVS «, It i > > V X x 0 V , < Ss 

f ?\ S <f ? 1 \ } S S i. * j 5 ; ,{ 

de\n At 5 ? t i M -ir x v v in 

h u--' XsUiOai, 

^ t J ) >j ^ 1 k Si 

compositions, especially hmodry detergent oompoooons. having improved sm;n and/or \ 

-f-mOV d i >f< l ^ v< J>H * 1 - O'i.,,, i i iViS- 5 !()> U M t ns . 

properties. 

These and ether objects of the present invention will be apparent don; the detailed 
nescripdoo hereinafter. 

I k pneoan invention meets ih- aforementioned needs m Una t hex been 
swrprismgiy discovered that i.he u s eg - \ ! o t eed protease variant;; of the present 
tmeatw when usee' i biecclong compose ions provide i c< w and i ^d cleaning 
benefits, including, hot not limited to, stain and/or soil removal and/or reduction ami/or 
whiteness maintenance ami es dingy cleanup and * ■ spot and/or film removal and/or 
reduction, over convestioisa) ^ •> i hienchine compositions. 

Ihc n ? ss v i s i < i Mi5 j 

us* router, 1 i > r , < \ &i 

<.>s «s ,0 v i * ! S " ! i ! , < , 

, , -4 mtn 

spe<: ^ yen k lion comprise 

! > t vans- e «o«iH of a protease \ i mors 

s <. n n n xn t \ d d t s >t i », > i u < , , n - I 

N - ^ s > v eo.s 5 ,!> lotKm monoid 

i i ^ i o i < , s 

rex ) v - a exf< o:i s » > i j i 

combination with a substitution of .an ammo acid residue with sotix atmal! >cci is 
ammo acid res;doe at one or more mo mo aeni resotee positions cofresp<;ndinp » positse-m; 
U 3.4, 8. y, -0. 12, Id, 16, r . 1 S, 19, 20, 2 1 . 22. 2^ 27, 33, 37, 38, 42, 43, 48, 55, 5'?, 38, 
61,62 8,72,7 " 78 9,86.87,89,97,98,99 i% 102 C o> \ ) 10* n 
114, r.o, |]7, 1 19, 121, 123, 126, 128, 130, 131, 133, 134, 137, 140, 141, HI, 146, 147, 


3 

.$ {$% 160, 166, 167, 170, i?3, )?4. 17?. tSI, 182, 183. m, 1* 188, J 92, 194, 19?., 
20.3, 204, 20S, 206, 209, 210, V ^ - 2 216, 257, 218. 222, 224, 227, 228, 

230, 232, 236, 237, 238, 240, 242, 243, 244, 245, 246, 24/, 248, 249, 251,252, 253, 254, 

- n s ^ v « ■* v. s ~ -< „< , n^M> ,s 
i J > i < < - t ~n thot 

> lis t t ,tOI , t > K f \ < v , x X X X ! x ^ S 

other than amino add residue positions, corresponding to positions 2?, §9. 10], 104, 107, 
109, 123, 128, J 66, 204, 206, 210. 216, 21?, 2IS, 222, 260, 265 or 274 of Bacillus 
cmn-loliqasjacsem sashtiiism; 

(b) a bleaching agent which either is an organic pcroxyacid or is a oombmabofs of 

t Mt U It % i ><■ 5 \ i \ x , „ x , »j * 

im react vs r s > < I s , x , 

banned iron: the oooxxxatiori; and 

(c) o»« or more cleaning adjunct mat«fM&. 

in y? e t srcsent invention, a fabric i ngcomposit 

coiaprismg: 

(a) an effective amount, preferahiy from about 0.000]% ks abom x by weight of 
the fabric bieaching composition, of the proteaae variant described shove; 

(by a bleaching agent which either is an organic peroxyacki or ;s a combination of a 
bleach activator and a oeroxygen compound capable of yielding hydrogen peroxide that can 
react with the activator to form an organic peroxyacid in situ in a bleaching solution foreied 
bom the coiopoobtioix 

te)3E o t 5> , x > ihc \H'-K >>\ miVM-Oii v ! K t 

and 

* !' i . ' s * \ in u 

is provided. 

» s , !\t\ wx Mix , vt > x ah x s j n< 

nee< o , x > „ x * x n < k - < i > xx < \ t 

the present invention is provided.. 

" ' xx < < i -> Xx X ! x , j n i „ i 

coax p os ition so rn or i s irtg : 

tal r 1 i boutt - t x * 

the dishwashing composition, of a protease variant described above; 

<e) a bleaching agent which either is as organic peroxyaeid or is a combmatioa of a 
bleach activator and a peroxygen compound capable or Meh s ^ < 1 S,miuii 
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* a viththsacth tortofoma«<. ik > vac id i h * solution k me< 

from the composition; and 

(c) from about 0.114 to about 1 0% by weight of a surfactant, 
is provided. 

* ' *< * I'M > < > UM 5i> s 

need of cleans - h g contacting the dish with she dishwashing fck i - sin £ 
composition of the present invention is provided, 

S > h p f the j < s j ! 

„>■;;.; s * 'is ^ ^ , sn 

fa) an effective amount, preferably bom about 0.00]% to about 5% by weight of 

V ! ' I I fi ! 5 i, ? ^ 

(b) a ^ k ! j t which eaher is i organic peroxyacid or is a combination of a 

react with the activator to fonts an organic perns yseici in sua m a bleaching wHatiou formed 
3 i f 1 v f 

(c) worn about 0.1% to about 95% by wetght of the pctwui cleansing composition 
of a sur aa; a«< 

fd) optionaby, frost; about 0.05% to about 50% by weight of the personal cleansing 
composition of an erotyroe .stabilizer, 
is provided. 

in stdi <, , another aspect of the present invention, a method for persona; cleansing 
s s l v , N l> x s \ - .. nmvid 

fe ^ ! x x * s * ! n< ' ! 5 . > > ) 1 

comprising: 

in) a protease variant, preferably an effective amount of a protease , u,t -t more 
yreferabiy iron bout 0,0001% to abouS 0? by weight of teaching com? itionofa 

v. O! <, ^ s \ U , , ; ^ i - f r f i v 1 t 

residue with another nansraily occurring smuio acid residue at one o; -more amino acid 

n v K < t i ^ ^ ^ " s._ : > „ : r ,<»v, 

am i <ieiiq m fac km sabtilisk; 

(b) a bkaehmg agera which either is an organic peroxyacid or is a combination of a 
Heac < activator and a geroxygen compound eapabie of voiding hydrogen peroxide that v r 

^ 1 <tO i > i > I \ ii 5 g j 

from the composition; a.od 

(o) one or more cleaning adjunct materials, 
is provided. 


in siiU yet imoihsr aspect of the present snvemien a fabric bleaching composition 
comprising: 

> < > > ^ Ox > x i> - i from ;:;boi!i0 0u0i : H5o aboat ^ \ \ ! -> s 
the fabric bleaching composition, < protease variant whcfein said protease variant 

> > s s s \ar n.ii 

acid resihne at one ar more ammo acid residue positions corresnondim?: to oosblons 62. 
< t , s s -> 

(b) a bleaching agent ><s j < b ei; j r ss ar organic peroxyaoid o tuc< mbis? «io o: a 

> ! r ? ! V V X ! S< > V v , ^ t 

react wkh the achvaior to form an organic perovyaeid m she in a bleaching sedation formed 
from the. composition; 

> « n 1 \ s > s i i j 

and 

S N ? N ! > x i i v v i v ip U ii >ua J 

ss provided, 

! H - -o sp< > v ! > x > caning a fabric in 

o '^i> t> e fa i ! , > x, , , > 

the present invention o provided, 

< S s< ^ w n v. x „ mi v s i t v,MP 
composition comprising 

fc ! V ^ x t > " I v X 

includes a sabstitohori > ammo acid residoe o ilh another namraity occurring > m 
acid residue at one or more amino acid o ; , positions t i n > to positions 62, 

< > x ! < x 0 X S x i < 

bleach activator and a peroxygen, compound capable of yielding hydrogen peroxide that can 
react vmb the activator to form an organic oeroxyacid in ssm m a bleaching solution domed 
from the composition; and 

' *oo 9% by we - fo s { c « { . . > , \ 

surfactant, 
is provided. 

in still yet soothe* asped ot ;i;c present invention, a method for cleaning a dish in 
need e. dea^mg eornpnsm contacting ih oms - „ slashing b,om 
u v > i of the present mvenhon is provided. 

In still yet another aspect of the present mvemioo . a personal cleansing 
com position comprising: 
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(a) an ef&eiive amour*, preferably from about 0,00? % to about 5% bv weight of 
the personal cleansing composition, of a protease variant wherein said moteaae variant 
includes a t \U s >n of an amino acid resinne with another naterabv occamoe. amino 
K! I ; Ue > >'i i,Mv ii o v yt ' j > ( p^Umo OJ! 

Hi ~* 1 . i - m; u «w, ism 

(bj a bleaching agent which either u an organic pexoxyacid or is & combination of a 
bleach actuators suaau ttvr U« hot, y K - x t can 

react with she activator to form an organic oeroxyaciri ?n situ in a bleaching solution formed 
m« | n 

xc>fon? >> t s^^ s v nsid, i S k ,nf^in 

t e , -> a S 

composition, of an aoayrne stabiliser, 
is provided, 

fitMU ISO 1 I , 

m I > >l issne t^piflFi COUiCU on the 

! t UN , S „ i ' ^ , v 

Accordingly, it is as object of the present invention k> provide hkachiag 
eompo^iious having a protease variant capable of providing improved and jsafeaa^f: 
cleaning of fabrics, dishware, tableware, kitehenware, cookwsre end other bard surface 

1 it s ! i u f ; « tiiftv 

d«sim<ne mo ? , -> v v , s , ( v ( j 

the use of the protease variant-couponing bleaching compositions of Use present invention. 
These and other objects, fearares and advantage » will hs clear front the following 
dcrbicd dcscripitoo, examples and appended chums. 

S ^' f > y i y ^ v t (. 

> -s y u x \ ] kv. x i K ss nereso ^ ut i r totbrence. 

-y % vximQciaLmEi^\HNiiN 

Figs. 1 A-C depict the D.NA and ammo acid sequence ibr Baalhix 

> s )( bx 3 , , j } 

r ig 2 depi dte conserved ami <■ \ n g 

mem (BPN)' and B wu>>(xs>M~t 

* - 1 > ^ ' a * y I h i >p I 

represents tin tmino sold sequence of tubiSHsin fr< m bo if; < «» \ >l - m \ subtiiisio 

lX i ^ > >*\ 1 M « K yh K y ! « iK (l , 

sequence of sufcuiism front H^iilus subtiiis, i nc mud line depicts the ammo acid 


wo 99my?M 


? 


seqnsn.ee of snhtibsb; from B. Lkhemformb. 'The brand hue denlces me issxnno acid 
sequence of stsbtsHsin from BaciUus km<>> (also referred so as subtdssin 309 in PCT 
\U ^ s Iv^rN^lT^s > u- v< v seJ teasuues as 

compared to subtilisia SFN'. 


J'^iii v d surfaces 

ii H <. v. i i > ! j s, s a Hi! twne 

fabrics and oiher hard surface-;, and by removing and/or redeemg spotting and/or filmum 
\i 1 a*o vsase <au vii vs 

FiK bk i, < < j { she present 

inversion a<r ; < N < ^ *• ? , , 

u d lipid i il hxais, especially 

nuckophbse and body .mils. 

The protease enzymes, bleaching agents {including peraxyactds and bleaching 
systems) and eleaamg adjunct materials useful herein, mclydimg preferted levels, are 
defended m detail, hereinafter. 

v v. * > > s generally act b. cleave 

f > > s | hv-i.it p,u< 

oceyoing protease or recombinant protease 'Nautrally-occmrmg proteases uile <. 
usmnoao k < % N fiC 

In O ' •> < K i >N i 3 | 

t * t x V r i i 5 dhi\i 

and exo-proteases, 

! > , o include* mvtea^o e ? * 

" <■ - n d ki pu„n, c o <t 

si , si , t i < ■> i j npn 

\ v , v .^cO'-ii- ?u i k ! v. < v Mb r , < 
<.a;\e1 bs s < > <■ i i \ s v j , ,j 

nature, which is derived by replacement of a | ura tyofsi ( add residues of a precursor 
protease with different amino acids. The precursor protease may be a naturally-occurring 
protease or recombinant protease &.s stated carder, fee - nts ire designed U 

have tn psin-iiks specificity and preferably also be bleach stable. 

The protease variants useful herein encompass she substitution of any of the 
m.uecn s > « i * iV>s , , s 

> \= s«j , ! >n ^ Jv e >^ x >i i 



idlliiV£a'IIQ>s 
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n sa etc.). Throughout tb-s application refcrexu;e is made to various amino acids bv 
w s s . s eocs&s Susch code.-< as; t , si vt 

<J989}, t ^ < < v * v , i , v \< & Sons, Ltd., Appendix B, 

Phe protease va »st > ^ < ) 

mbtihww h •>« , e 1 >s vansr arc derive; n > < o fail 1 

.me < ! in 109 

L uP, 1 : l Hj k a _s 1 a > >n> hp Jroias a, pj >t u ; a ?>. rses v> deh bs iroh ?.e 
compounds eomainirtg 

O 


c-x 

bonds in which \ Is >xygs s 3 dtrogen : he> n ude ■ a s d \ oc< Jtri ; < « bony! 

* * ^ > i t ! Uu N;.-aus s arbonyth 

p t-ip <i I ik t v e a xp 10J -> (Mix 

ms id onxOsWs ,» d d < ss tsk 1 ,> ; * *-) >, f h 

p.a.!'.p ;a - ,,-n y.i? sU!WvSr^^M> 1; 

» d - \ I'll ! ! ! 

v (v 1 ioi and acid pron j B wed as ersdo and exo release* 

3b s<_< s 0 u f ^ . , ^ , , v % , ^ \ » sIK ,<a o 

ekenepepuds 1 dpo ^ peri k v «lba«! NuPidiasn ' omars & 
Masai! dh > ! 1 n s« or a reeomhmsm Ms A series of t immucotiii' 
sebtdisins is knows to be produced and often secreted by various microbial species. 
Ammo acid sequences of die members of this >> are aos entirely homosogoas. 
However, - he subtsdsins sn this series exhibit she same or d < type of proteolytic 
setivd; his e> of serme prot s < < s nine acid cq ena< a » . 1 
vH s i } ^ <. ^mtr-m; > - nxHeu ia , > x ntt 

proteases, h m S1 and ehymotrypssn related serine processes both have a catalytic 
] \ ise the 

' ^ V A.if V X > f X f 

x s ^ ?rin«. in the ehya > psio reiaK-d nroiease t v s ^ - , , , 

so ispartate s.-n 1 a < sv , , < 5 < s < r . s 1 }h 

cjtd\ iv r l5 s u "t., >u ss t . f s > j t < ; ^itestto ns< 

suhtihsins Identified in Fig, 3 herein. Ciersefaily, and ior purposes of the present invention, 
n mherii > i Is to then* I to the 

mature Bzdths <^;yte%appJeieoa a < s sepaeoce presented > > s i . 

fit ih ? rs as m\\m ts'd quence v» a? 

derived from tfes amino acid sequence of a ymm&ptmme" The precursor proteases 
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Include n&ftirally^eurnng pro? < < 1 cid soqa^ooe 

rot ria derived tost theps «< r ^ 

substitute, deletion or insmton of one or more amino acids of the precursor ammo acid 
••■ • : . '• •-* . Such iHod'dlcation ;s of the "precursor ON A sequence ' winch encodes the ammo 
acid sequence of the precursor protease rather than manipulation of the precursor protease 
enzyme per se. Suitable methods .for such wwa ift, of the precursor DMA sequence 
include method < osed haxm > 11 netho now to those skilled i the art (see 
crewpk 1 « \ > x s , 

referenced here Irs). 

1 -U' : Cic^ luvvi t^,s\.s^ '\ : )!-^iO!u-^i;c;\vU. !v oi.-\rncv 

*f tl > t, $ i t , ( 

■> » t * s i h > v 1 h 

utansmint acid residue p; skbn corresponding to portion 103 oJ Bacillus 

<"''<' ^ o t ! ; O <. ti s ! 1 U I |v <i 

l .1 , O - , < <! > s < j ,< , 

posisroiis corresponding to \ i » , 13,4,81,9, 10, 12, 13, 16, 11, .18, 19,20,21,22, 24, 
27, 33, 37, 38, 42, 43, 48, 55, 57, 58, 91, 62, 68 y 72, 7S, 76. 77, 78, 79, 86, 87, S9 97, 98, 
99, 105, 102, 104, 106, 107, 109, ill, 114, H6, 117, 119, 121, 123, 126, 12$, BO, 131, 
133, 134, 1:37, 149, HI, 142, 146, 147, 15$, 159, 160, 169, 167, 170, 173, 174, 177, 181, 
182, I§3, 184, 185, 188, 192, 194, 198,203, 204,2050206,209,210,211,212,213,214, 
215, 216, 217, 218, 222, 224, 227, 228, 230, 232, 236, 237, 231 249, 242, 243, 244, 245, 
^r n ~ >{ : 2 s 2 1 2 s n „A 2 * >s ^ 2o2 2>^ \»n 

268, 269, 270, 27 1. 272, 274 and 275 oUiacWm amyhhqmfsckm subtil Ism; wherein 

^ X V ^ > tK, i ! S t S » N>S 

<• ! ^ ! > s x O i i d 

tt ner s v - t w^ ( U i <i, v s v o« 

v i * 0 v x - ' I i ! > } o o 

N ^ v ' ^ - > < n i is u 

- K ' t ' s 

W>; C ^ fin - x | i \ % i O XO 

^ i. v v th p , 5 „ s; o , t „ t v is * fw use preset uoien o« r v 

' « - >matk os 

I ^ <. 5 < 1 ^ i ^ ! j j 

105 ;<ml at one or more of the k it po^mo** 236 and 245; 
t u* ptoie«be ws <n toe 

* «d 2 C f ! j ; J 6 4 ^ Jt 


vmmmm nrmmmmmt 

248, 252, 257, 260, 270 and 275; 

(3) a protease variant including substations of the amino acid residues at positions 

0)3 n0 2 ift.Mvi !K > <. > vs 5 x < > <xs ^> v 

m t (04, m> m, m t m, m t m \ as, 205020002 0 an. 212, 315,21s, 217, 222, 

230 232 248 v 57. 260.26 ~ N > < 275 nd 

(4) a pro!«as« variant deluding suhstinnions of the amino aesd res-dues as: positions 
103, 236 and 245 and at one or mor« of the following positions 12, 6L 02, OS, 70. 97. 98, 
101 102 10 ill v > > 2 2 2 „ " i in 
232, 243, 248, 252, 257, 260, 270 and 275. 

As orsprefc \ >sitbbs©f$&s 
prions m\, >.$ton m.sOok a ostvemuo^ts set v«k- snhst>na»»o so* per rw, m Ox. Mining 
f able 1) selected from tl gm p eosssist ns> »f 
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\ SO A 

5s i 391) 

A232V 

Q256H 

0243 R 

A 2480 

AOS) A 

3255V 



3G8A 

Si 03 A 

"vW 

Os s 59;) 

_™ 

I x 2v 

Q235H 

A 5 K 

\ AO 

A252A 

"S256N 



V««A 


V1041 


— % 



N233D 

"320520 




V60A 

M.M 

Vi04i 

G150D 

321313 

5 AS 

02 •<>>] 

. - 0 


N252K 



V6SA 


V1641 


\2 53 

~v^r 


G24 ?R 

5G.e,M 

0252 A 



V6S.A 


VI 041 


togr 

A232V" 

G236H 

3)24)0 

N245D 

naa5 



V6SA 


•vTau' 


A i 

A202V 
____ 

0356H 

. . ; ' 

AAKA 

N)))55 



VOOA 


V1041 

G AAA) 

S0G5V 


0)24 50 

A -A 

3G252K" 







A252V 

02S6G 
S"~~T~ 

0245 R 
VG0R 

312430) 

033353" 

K252A 
G24Si3 




305 3 A 

\ l 0 j 


\35J1 



SV5A 

5 103 A 

VGA! 

n G A) 

S212C 


02361! 

013 AO) 

s. 

V7T.A 




SiOAA 

VlOSi 


so . ■> 


< 42360s 

0)24 G) 

mm 





ViW 

2571533 

O 1 ) 

iSv 

AMAAi 


\2i5v 

A2S2G 





V68.A 

VW 




Q2)6A 

0545k 

O0GG3 

52)23; 



w.a 

Si 05 A 

V1041 


GGGO 

Arss" 

0256H 

024 SR 

N248D 

- M 



G20R 

V6SA 

S103A 

VIM! 

A!, an 



0AG5R 

A043G 

A3 55K 



V6KA 


AS 04; 

G i >91> 

sgo-a 

A252V 

Q236H 

02453. 

30)31) 

A355K. 
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A nsghSy preferred proR-a;;e vj-mtn: useful ;;;■ She cleerueg cesnposOions of she 


12/102/1 0^/!04/ •59/212/2:52/235/245^48/25^. 
[2 76 103 104 HO 222 Mr 261; 

*•> o^ >~ ::„2i- 

- s to- i < - , r-' 

02 102 04 ]«f> ;5« I 1 \l 25c ; \.4 ; 
02/1 01/ 103/5 04/ 1 59/2 ! 2/21 0 532 2560545/24 5/ 
u2 " > 2, 9 " 

08/103/104/S 59/! RS/222/230/245/24S/252; 

tor 124 1 < i is :ss 2\: 2 .t m- ^ N 

;>S 103 104 ISO 230 N \ 330 245 

68 103 il 0/3202/236/245/24S/252 
68776/ 1 03/1 04/ 1597236; 
6S/24/!03/i04/i59/232/236/24S; 
OS/1 03/ 1 04/ 1 59/232/236/243 ; 
68/76/1 03/! 04/ I 59/2 i 1/232/235/24 5; 


" 1 3 4 <«i 22„ 2^5 


52/ j 05/ ; 04/ ; 50/232/235/24N/245/252/; 
68/ 1 03/1 04/ ! 59/2 5 C:0232/236/24,5/248/2 
52: 1 > t J > MN2I8 2 

' * f > - 1> »J" On 

a/l 03/ 104 2 ' "2 ^ ,e, 2 { s:.s,\ 
(A jy 2 O M4 

58/70/ 1 03/; 04/! SO/236/245; 
68/1 03/104/ ! 50/232/235/245/252; 
68/ 1 03/1 04/ i 5 9/2 32/236/24 5/252 ; 
68 <> Wm 59 IIS 23:2 30 >45; 

2 „v> ~> r v> 


3/232/236/2450248/252; 
- 24e 0- ' 2 


;36/245; 


70/ 103/ 104/ 1 39/232/23 6/245; 

'6/105 1 S9 2 13/232 236 2 5/260 
t 0> U 1 ' S " >rv."4 2^2 
8 f 2 2 2 0 „3 t< O^J 2 j 

101 103 104 159 232 236/245 MS 253 

103/104/! 59/232/236/245; 

103/1 04/!59/205/209/232:2;36/245/:257 
104 20-2 "1 2 t-24e „4 
2 23t 5 > 

103/104/] 59/530/230/245; 

K>3 , * x> 'h .52 :? ; 

0 !> 04 - t 205/209/232 236 245 mxl 


76/103/104/150; 

9>. 245/248 s N 

-<■; -o; oi ^4 r: 2082^2. 

103 103 

N ^ ! 2 S 2 3.5 ^ 

J 0 4 se M> ^.48 252 

! 03/ 1 04.1 50/2 i 3/232/236/24 5/2484252; 

!03 104 159/236/245; 

232/236/2 52 
0 1 H fu «o 
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FC::iY5jS9a-"2-2482 


jjt^v. ! ST v. \ X * Xt. v. ! i ! < 

;2R~A> AA\ HUT AOTA??^ A^R; 
! 2R/76D/J 03 A/I 04I/222S/245R; 

k;r m.\ ton x ; i2<n32\ ^ >u „ m> ^ j. 

S K A^ S l.li " -, ix o 

^!>' ah to ! Vi R n>2 ^ ^a u k „AA>2-Ak, 

u*-\ i-h: a<t> ^ t ~ R2ixn ir2K 
c;i \ - \\ , i n«p „ <\ 2 a\ ^nh -> i^r nsr> .-ok 

6 AO A,/ A3 A 0-11 ^^D/a]2G/2l3R/2i2V/236H J5R.24«X252K 
x>S\ A3 \ S04? L^>'2CX 2 * IMSh ^kA270A; 
6SA/76D/ J .0 W? 041/1 59Dm3R/232Y7236H/24SR/2x>0A; 

o«\ tUlft \ tni '''(I N N A R2vA\ 
i>3 \ h t - 

6J>* !0>\ ]<> [> A>\\ ' A 2A'l 2*^R 

fA\ x B,< 0l ! ""<A x ^ A (R 

AAV76D/A3A 04! S9D/2.ARA32Y/23&BA45R; 
68A/I03A 04f/I59D/2A3R/232VA36 45R/26QA 
68A/76D/ 1 03 A/ 1 041/1 59D/236H; 
t«x \/"-<>r- 0.- \ 104: AA - 2 A-l 2AR, 
«->SA 76f) HAA 1041 A9D ?.?2V723«H/245R; 

An o3a 1 1 5'>n:i:\ ami aa; A2K; 

6SA/ 1 03 A/1 041/ i S9D/232V/236H/245R: 

<s\ h!3a ior ^ )2;:\ ^ 
68a 1 03 a/1 m mnnsD 2 sh/wsjwm* >/2S2K 

8A 1 04 2AA2AA 45K 248D/252K 

tAA 0U 1041 AA> A>A 2; tl A2\ A:i ;Ax2431 222k 
xx « < ) on; n„\ I "Ax - x , >x^ K 
n «0t nn s ^ \ AA - 
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*\ *\ i >i> *.\\ " o 1 *\ 

&A/10M 1 23 X 0 8 RS \ 275H 

^ \ < \ > < > x : - : n : -\ *\\ 
s-\>io i i \ * x s r s \ 

\ i'iU io i ;;\ < : Ms 

t^x x ^ ^ - , ^- {S , „, x 

?4D/i03A/222S/24SE; 
7<SD m \ ( 1/222$ usu 
?6D/503A/i04M.V)D/232V;136H/24SR; 
76B/iO3A/]04|/3$RD; 
~t4MC>3V^4( »;\ f^P2^\ ^Vl ; .'I'-o:^ 
76D/103A -v) * ;\vov\ 2 -'-I : ,'»<n 
9?E/103A/!04!/!59D/232V/236H/245R/248I>/2S2K; 
< V , 03 A/ 1 041/1 SSD/2 32V/236H/245R/24SD/252K ; 
102A/103A/104i/159RV2 G n >; W 24SR/24SD/25 k 
10IO 103A i 041/1 S9D/232\ 236iR2451- 24SD/2S2K; 
102 \ HHA 1041 l-os< >jv ^ij ;.xv> 2?7k. 

< N V U ,H R * D > ?K 

103A/I041 159D/2131 X R\ 2361 

103 X 1 041/1 5yD/230\ 236H 245.R; 
10-VR* 1 ; ,ui>: 71 rs ;^ 1 K/2HP2?2K 
S03A 041 ^ >,N ; ?6H 245R 
03A U)M 159D ^RL)/2S2K 2?0\ 
103A/S04I/ i 59E>/232V/236H/245R; 
;»3\ 1 H 2- \ 

i'U M ^'D2CA .>H: "\ *^\ 
iOM M « Y ^ \ 2- i: R>-V 
03 V 04! MV'v^IM^l ^R„48i 232K, 
103 A/I 041/1 59D/20SI/209W/2 101/23 2 V/236I-I/245R/257V; and 
,03 x l^R2-2\ 2-< ! N s * > N k 

of Re pres-e-n invention include a substitiaio;- set selected from She group eonsislOsg of: 
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i:v <^ i, t 

02 w Xi i>^r::-i> : ^ 2 is 2-": 
i> j t 3 > : 1 ^ v - v;i^ \;5 2 . 

6871 03 i 04 1 59 '23 2 '236/245; 

«8 '41 1 > > \t ^ 

h s „ „ > > 2 " 

>8 \, j t ! t ' 4 t> 

t'S 1-4 L^> 215 2^2 2>->'2P 2-S 2^2 
68/103 04 IS9/IS3/23; 234/245/248/252 
68 103 :< v 4 1 SO 185 232 2:36/245 MS 252 
«*S Hi' « V 2 0 2C 2^-4 2~5<248/252, 
68/ i 03/ i 04V! 59/2 1 0/232/236/245/24S/252; 
48/1 03/104/ 1 59/2 1 3/232/234/245; 
9S/J03/S04/1 59/232/236/245/248/252; 
98/1 02/103/104/1 59/2 32/232/234/245/348/252; 
m 103 104 159/232 B6/24S/24S/252; 

102 103 104 159/232 236 24 248/252; 

103/104/1 59/230/236/245; 
103 104 155 232 236 245 248 252; 

103 104 30/ 59 132 >36/245 48/2 ' 
103 104 121 I SO 232 236 5 15 24-8 252 

1 03/104/1 59/2 1 3/232/236/245/248/252; and 
103/104/159/232/230/245. 


Tht> most highly preferred protease variant useful in the cleaning compositions of 
the present invention include a substitution set selected from the group consisting of: 


62D 03 A 04 1 )Q/232\ 236.H 2 5R 2 8D/252K 
92D 10, VI i I *P . 2^t K2 SP.VN 

68A/103A/!04^/159D/209W/232V/236}f/245R; 
68 A/760/ 1 03 A/ 1 04 V 1 S9D/2 1 3 R/2 32V/236H/24SR/269A; 
68A/i 03A/ 10«0 1 J9D/2 1 3E/232V/230H/245R/24815/2S2K ; 

* >>\ 1 ^ N V 2 <■ ^ 252k 
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6 s A U>v \ 10 ;f : -V "v 

2V/236M/245R: 

>8A hi " Si 1041 I59D 230N 

2 0\ :^i:-. f R, 



.•'236I!/245R/25"V; 

58A/1 03 A/ ; 045/ j 59D/2 ) ~ 

5G/232V 

2 5 isH 2451 ; 8/3 3S2K 


5D/232V. 

•3 s \, \ 2 v 

68 A/1 0.3^ 04 > 851) 



68A/]f)3A/I04l/!59D/2ii 


; it h Arer s sd :a:k 


•'.D/213G. 

; 232V/23t;H/245K; 

9SL/1U3A/I04I/159D/: 


'M 2 5 tR 34SD ?«2K; 

981../ 1 02A/1 03A/1 041/1 590/ 

Are A 

33 236H J SI 3 180 ?S2K 

1 01 G/103A/1 04!/! S9U 

'232V/23 

6B >4SR/24SD/252K; 

I02A/103A/1 041/1 55>D, 

132V/23 

6R/235RA481A252K: 

103 A/1041/1 59D/23GV 

23 6H 24 SR; 


> \ ! > < c I v " \ > N ► 

r>\ in i-^^ri : :\ i n i ^ %m> ^>r 

!03A/S04!/130G/!50D/232V/2363IA4SR/248i3/252K; 
: 0< VI04I I m 1S9.D 2?2\ 236H 2 iS * 248P ;52K; 
103 A/1041 1590/24311 :33V 23-613 245R 248D/252K; md 


in snothre prdrereed revdredrerere.. the protease variants which are die protrereo 
■re v tsseAi A < <. cArrei-re \ -> s of the preset; srerereioo corarAse treotease 
<j .< < , s re 1 f } , s > , , , x , u f!tl 

a !!!> X I s A, i t t t ! s i . p !.t. 

62, 212, 230, 232. 252 and 287 ot /A Are amyhiiquepciem mbtm%\&. 

* V . , > < < - S 

x - " " ' < - > 1 < < * t >-.-. >\v 

l'^ <■ v , > s ( U < i ! 

(I) a protease variant including rerestmAore of the arreno acid residues a; re tret 
re of the follow , tiom; 10 ) 09 fS9 s ) 32 23 5 A S 

248 and 252; 

'2A rsrerers*. w nt uA n e ! > t t < s 

3: f ik > use re nre : t uu. < 1 ^ t. re s ren !2 2 ^ 104. 15« 333., 230. . 

248 ;:red 252; 

{3} a ;>K:tca.re variant including suivaiuifksn* oi 5bv aati.no acid residues at position 

! - ^ < N V ^ i < < " ■> v. 2^ 
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| X U '«! "~ ,.>. " > ^ t " ' H ! S ,x , \<x0 s 

^ \n i u ^ xp , : csl ^ a " > " Qx. o 

104, 109. BO, 133, 159, 183, 185, 205, 209, 210, 21?, 2B, 21 ?. 230. 236, 245, '248, 252, 

237, 260, 270 and 275; 

^ ' - i f s n position 

23 2 a \: .0 - k * > v v<; ^ io f -Ik a. so.; j > : 4 < s si ' \ v 

(9) a protease <. <n ds a * ^ ■> x of die ant 0 k; acid w , u< s < posdioo 

232 rmd < fmd at one or more oi'Ute fol o'wh g ( vm 12, 61, 62, 68, 76, 77. 98, 109, 
302, 303, 5 04, 109, 330, 133, 139, 183, 185, 205, 209, 21 0 232, 213, 217, 230, 236, 243, 
34S ,>3 „e7 2oi\ 2'0 i:,ir\ 

i ! < > 1 s <. , <. f x 3 ^ i 

m snd KM a uoee< t re of tk 1 wis positions i:2 63 62,68, 6,93 98,101, 
102, 103, 304, 109, 130, 331. 159, 183, 1 85, 203, 209, 210, 212, 213, 217, 230, 236, 245. 
248, 252, 257, 260, 270 and 275; 

(8) a protease variant racledurg s i < x of she j 1 t s at j. m m 

of N o ,^ ;<n 7 97 98 101 
302, 103, 104, 109, 130, 131, 159, 183, 185, 205, 209, 210, 212, 313, 217, 230, 236, 245, 
248, 252, 257,260, 270 and 275; 

- , <. sre hi sjckI rc\ i ixiiK.-j 

232 and 245 m<x at one or more of the folknvmg positions 12, 61, 62, 68. 76, 97. 98, 103, 
302, 103, .104, 109, 130, 131. 159, 183, ; 85, 205, 209, 210, 212, 2 13, 217, 230, 236, 245, 
248,252,237,260,270 md 27$; 

J> ' < >■ 1 I l X , X , X j iu- 

s 1 * 04, 236 and. 245 ami a eo os 1 t « x , s \2, 61. 62, 68 

97,98, 101, 102, 303, 104, 109, 130, 133, 159, \ %t t 185, 205,209,210, 212, 213, 217, 230, 
236 245 248. 252 :?7,2tA2 0 and 275; 

* I protease variant 9;ciadi;. : g substitutions of the s acid residues at ^ x , s 

0 \ ! X M t It i( * 

109, 130, H 159, 183, 185,210,212, 213, 217, 232,236, 24S,248atK! 270; 

( 1 21 e proteose variant n.k.ki Jou- subsdOMoM: of the am mo aeid residues at position 
i ttoneo ae often- 1 ow a posit > s x > 0 L3a and 245 

^ X X N 'X , J v < X > 

positions 252 and 103 sod at one or more of the following positions 12, 61, 62, 68, 97, 913, 
301, 102, 103, 104, 109, 130, 131, 359, 183, 185,210, 2.12, 213,217, 232, 236, 245, 248 
and 270; 

" 5 ! s t t \ >o t ! v i 

]x>soioas2s7 j , ; fthe04i^mgpw,\r , 3 <. , td, -'-8 ° 
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PC7T/tjS98;T24S2 


md 270; 

{15} a proteass vahasn oo4udo;g sobiTlutioos of the <5rnis>o> acid rescues at 
pOs f O s ' Si 2 „ I t s < ft * ■> >s v 2 £ ~ o\ 0" ^8 

m, 102, 103, 104, 509, 130, 131, 159, 5 S3, 18S f 210, 212, 213, 21?, 232,236,245, 248 
ami 270; 

(16) a protease variant including substitutions of the amino acid residues at 
positions 252 asid 245 and at one or more of the following posiooos 12, 6s, 62, \ 97, \ 
0 0 1 \M 109 130 V 9 183 185 210, 212, 233, 217, 232, 236 * 248 
and 270; 

i ,17) a protease van&srt mchidirig , ^ s \ of the am \no v. residues o 
l'^!' 1 '^^ ^ 1 1 ' 3 1 r ? k ^ Ml < i< t , - , % »< 

62, 611,97, M, H 102,103, 104, 109, 130. 131,450, 183, 185, 210, 2 12, 2 13, 217, 232, 
23-5. 24$, 248 and 270; and 

x i x »^ KK t >j k > , n 

25? and at on. or more >fthe o 1< w j pos *> S 68 1.03 104 >05 209 210 32,236, 
245 sod 275, 

v sons el the 

P ^ o , > ! st t ( on n s ' ' o i < 

Tabic VI) selected to toe group consisting o 


Table VI 


76 

103 

104 











76 

103 













0)3 



255 











105 











12 

62 



104 

559 












$ 

27; 











104 

212 

27; 









103 


212 

243 

2"? 








76 


104 


141 

212 

27: 








K. 



2:<o 

245 

271 










103 

1C4 











103 


1 59 


236 







76 


0)4 


245 









24 

OS 

76 

m 

104 

159 


236 

245 
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s?> 


;{;-; 

Hy 

232 

230 

245 

2S2f 





63 


105 

00 

559 

2 53 

232 

256 

245 

260 




<>n 


504 

sso 

232 

775 

245 

24 § 

252 





OS 

m 

504 

ni. 

335 

236 

245 







62 

h,:>3 

104 

NO 

5 56 

222 

23t 

245 

252 





4 : 

oo 

103 

OH 

5 59 

333 

236 

545 






43 

65 

103 

U;4 

5 59 

232 

230 

74 5 






41 

63 

;03 

504 

159 

232 

7 lf« 

245 

5<5 





68 

87 

m 

5 04 

550 

233 

250 

245 

252 

275 




68 

jo:> 

\ 04 

!S9 

232 

536 

245 

257 








5 04 

no 

5 59 

232 

326 

245 






68 

> 


159 

232 

236 

245 

245> 






1:0 


103 

•04 

5 57 

232 

236 

145 






™ 

5 03 

054 

5 50 

501 

222 

236 

\4- 






65? 

503 


5 37 

232 

256 

237 

345 






68 

76 

70 

503 

!«4 

ISO 

232 

236 

245 





^ 

503 


150 

183 

m 

236 

245 






OS 

103 


150 

174 

200 

232 

236 

24 5 





<,: 

103 


159 

1SS 

■13 

236 

245 






OS 

■03 

104 

159 

230 

252 

236 

245 






63 

9* 

103 

:: - 

IS9 

232 

m 

245 






«o 

5 03 

104 

m 

255 

2 0 

256 

m 







103 

104 


232 

5.36 

245 

24* 







76 

■ : 

504 

150 

— 

236 

245 







76 

103 

104 

159 

2 50 

7.54 

236 

245 






76 

503 

104 

5 59 

232 

236 

245 

257 






i03 

104 

337 

236 

245 

257 







OS 

505 

JW 

55* 

232 

M 

245 

55 7 






76 


104 

757 

2"5 







68 

i> : 

44 

550 

224 

235 


245 

257 





76 

103 

104 

5 50 

232 


245 

257 






655 

76 

103 

:0, 

15* 

209 

232 

250 

245 





63 

76 

501 


ISO 

251 


526 

74 5 





52 

65 

76 

103 

504 

059 

2 54 

535 

- 





OS 


J2L 



,5 

252 

236 

245 





55 

OS 

i 

503 

J<* 

559 

232 

256 

245 
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45 


80 

68 

76 

m 

6)4 

188 

232 

236 

245 

259 




68 

8? 

76 

m 

1 04 

150 

283 

63 

■6 !5 

260 




68 

76 

103 

104 

ISO 

232 

236 

878 






76 

;03 

104 

833 

236 

242 

248 







68 

76 


104 


2:0 


7-- 






12 

7.8 

88 

76 

103 

104 

i80 

252 

276 

245 




76 

108 

88 











76 

!03 

..07 

ISO 

;92 

232 

236 

245 






76 

m 

1 04 

147 

1 56- 

232 

3-6. 

245 

< 

25! 




12 

68 

76 

103 

104 

ISO 

3 17 

236 

74 5 

272 




6S 

'7 

107 

104 


3 S3 

W6 

232 


248 




68 

76 

108 

;04 

\ SO 

232 

236 

245 

256 





68 

76 

103 

1 04 

so 

206 

232 


248 





27 

t< 

76 

108 

104 

;^9 

257 

236 

24S 





68 

76 

103 

104 

1 16 

159 

-o 

3=35 

222 

286 

245 



m 

68 

66 

m 

159 

238 

236 

245 

24$ 

253 
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68 


304 

!S9 

282 

236 

245 

24* 

252 




68 

103 


159 

212 

222 

236 

7:4 5 

743 

2S2 




68 

: " ; 

604 

^ 

158= 

184 

232 

236 

2,3 


252 



10? 

104 

m 

332 

236 

248 

24* 

282 






68 

102 

m 

180 

2m 

- 

236 

245 

248 





68 

105 

m 

109 

189 

232 

:?<> 

24 S 

248 

252 




„\ 

*» 

103 

104 

159 

232 

236 

- ! > 

248 

- 




68 

m 

104 

159 

209 

738 

236 

5 

248 

252 




63 

107 

104 


332 

836 

245 

248 

252 

261 




68 

103 

,. 


SS5 

232 

236 

245 

243 

382 




68 

■03 

104 

139 

210 

232 

236 

74 5 

248 

753 




68 

m 

104 

159 

138 

210 

232 

217 
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V63.A 

s; 0:5 a 

VAGI 


P2H)i | \5S33 

0230; 

'04452 

7.5. 4 A 

S) 



V653A 

SI 03 a 

VI 041 



A232V 

OG505 

0245R 

G24AI) 





SAG 4 

V 5045 

GI590 

S25 2G 

A.232V 

0>236R 

0 5R 

~s _ ;,v) 

A2S2R 



SI 03.4 

VI AO 

o i jog 

A252V 

O2360I 
Y2(4Av 

024 50 

A24SG 

A3 32 A 
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Si 03 A 

VMG; 

G 1 AO> 

A232V 

02265, 

A AO 

020413 




V ;';<?: A 

SI 00 2 

VI 04; 

01 000. 

OA SOD 

_252V 

Q22»K 

024 3 R 

AG4SD 

A252K 




V6G3 

SI03A 

V 104; 

govr) 

A222V 

■ 

024 3 R 

A3,RO 

N252K 



V3SA 

ORG A 

74 045 

4 A SO A 

Y209F 

\ v 

023-;- 

0245 R 

N5MSD 

G5V3K 
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04; 50 D 

)- 5 

A252V 
_~ 

025 05) 

A4A 





A7A3 

Si 010 

vagi 

VI 475 

OA 30 A 


A"A?A ] 

G24SR 

A244S 

5222 IR 



Q12R 


A 701) 

N ' 

VI 041 

AGOG 

A232V 

AV)4SI 

02450. 

Tggg 



V6SA 

x 7 r 


V 1 04 1 

ui*<0 


A-Aa;. 
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SI 03 A 

VI 041 


AOG7V~ 

03 36 A 

024 5 R 

S2S4R 




V6SA 
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SI 00 A 

' . : ■ 

4 A 59 A 

AGAR 

A232V 

G2J0H 

'22 IV 




K27R 

V\'5tiA 

G/6D 

SAAA 

VI 041 

GOOD 

A252V 

025GA 

Q245R 





A' A • 



GAAl) 

A233 0 

022344 







mmi 

G5 30D 

\..A\ 

02GR 

O'OA 

A26IG 






SI 03 A 

VI 041 

G 5 5912 

loTTVf 

A232V 
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024 3 R 
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VI 041 
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G430A 





V6AA 

A?0D 

SI 03 A 

VI 041 


Y2GI. 

A232V 

023435 

024 SO 



V6SA 
_ 


SI 03 A 

VAGI 

G 1 501) 

\ i 

A252V 

O23<0; 

0245 R 





\ 7 

5076D 

Si 03 A 

a; A3; 

g;54d 

A232V 

Q23 

0245R 




G2054 

vrn.A 


0 AAA 

XG04I 

< v > 

A230V 


024 SR 

S2S9G 








AGOG 



024 5R 

7260V 




SJ03A 

VI 041 



0053414 


GO GO 





V64A 


T"03T 

VI 041 

G159D 


A 255 V 

0)23614 

0)2450. 
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A3 030 

32320 

023053 
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A245A 
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05AAOO 

0224A 
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■42300; 
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XiAA 

01 1 544) 

A232V' 

2233 A 

Q245R 

N252K 




G44R 

V4S.A 

SAO 5 A 

VI 045 

A s sol) 

02.32V Qlim 







WO 99/29726 






................ 




062 A 

\ 

-< 

oTWrl 



1. -7 0 j ; 
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A highly preferred pmioass variam useful in she eleaamg compositions of the 
> s i ! r n the up . r i 


6S/K8/I04/S 59/] S5/232/236/24 5/24^/252; 
68/l03/]04/i59/]85/2UO232.-236/245/248/252: 

,>s ^ >4 i *» 2> ^o. r 

68/400, eO'212 2<oO \* 2> ;*> 
68/ i OS/ s 04/ ] 59/232/236/245o24S/252 . 
68/76/1 05/ ! 04/i59/23'i/23«/245; 
68/I03/!04/iS9/232/236/245; 
68/76/103/! 04/! $9/2 ! I/232/23S/24S-; 
68/ ! 03/ i 04/ ! 59/2 i 0/232/2 36/243 ; 
<. 1 - ~ 2 


68/ i 


104/ 


68/ = 03/ 1 04/' : 30/2 I 0/232/236/245/248/252; 

< 'lit ^ ^ > 

t.{> V ^ ii>, .;><=T2 2^>'215 
68/i03/i 04/2 i 3/232/236/245/2 4S/2S2; 
68/;03/)O4/i59/209/232/236/24S; 
68/10.3/104/1 59/232/256/265/252; 
687] 03/ . 04/ ! SO/232/236/245/257; 
68 76 103 04 ISO 215 "32 236/245; 
68/k<> vu I 4 2^ 2-2 2*0 2^ 2oO 

8 i3 ! ^ ( - 23o 2-^ 2o 

„>2 2 6s 2 ^ 2<~ 2^ 


28;2 02/303/134/1 


248: 


0:3/ i 04/] 


2U0O232/236/245/257 
1 03/ i 04/1 S0/20S/209/2 i 0/222/236/245625?; 

m n \.n „, 2 2 

1 03/ 1 04/ 1 3 i / ' 5 9/2 3 2 03 3 6/2 4 5 - 2 5 2 ; 
04 S< ?2 ?6 $5/257 


103/K?4/i 59/232/230/245; 

2/236/2 ^ 0 52 

0- ;>.; -4 -r 24 n .4? 
1 03/104/i 59/21.3/23 2/236724 S/24^/252; 
.1 03/ 104/ 130/1 59/232/236724 5/243/252; 

> U 2 " ^ 


\f K't 5 pa<'*s«.d protease van it 1 ' •> «s m 
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o ^ — - it 


>2R. '(U i% ^\ _o _~ , : n;>^.\ 

62n ovv » t a* < «i> ji k 2 ~\ „ i v 

t a * w >v:c\ : x i 
to > o< , i " > m sv ^ ■> u _ \ N : "k 
62Dm.no v i*»n re : < o\ i : * ^4*n : j 

«SA 7i>P v« ,\ JM , >\ 

W?A"Vn ^A v)i * > ' K>i 24 

(A \ i 'I < , v v - i "D ' k 

t^ x 1 s \ i i^w 2ov\\ : R245R 

68A/76D/ i 03A/1 04L- i 59t > I ! 5R : 12\ 2 ^6 ?-v t*K 

6RA/76D 1 03 A 1041 159D 232V 23614 243R; 

68A HB/VI04! 1S9D 232% 236H 245 R 252R 
6SA 103A 1041 159I>/232\ 53614 1 R 

6SSA/!03A/104]/i39D/232V/236^245R/25?V; 
68 \ » i sv 8SD/2323 > 1 N 3 > M8D ?S2K 
68A/1 D3A/1 041/ i S9D/2 1 OL/232 V/236H/245R/24SD/252R: 

68 % 103A 5041 ] 5 >D 2131 >32\ 3 S6H I X/: 18! > 2S2K; 
68A/I63A 1041 LS9D/230\ 232\ 236B/24SR; 
(SSA/76D/1 03 A/ 1 041/1 59D./209W/23 2 V72 361R24 SR; 
68A/I03A 04 232% 236H/245R/248D/257\ Z 5H 

68A/}O3A/104]/232V/236I-L'245R/2S7V/275H; 
63AA03A 1/2131 232A 16)1/2 >jR 80 !>2R 

o^/to.\ i-f-i '>yi):2\ 2^.1-*:*^ r:< 

68A/103 A/I04I/1 59D/2 i 0I/232V/236H/243R; 
6SA/1O3A/1O41/1S9D/2!0U232V/236H/245R; 
68A 103 V 104J 159D/213G 232% 23 >H >4SR 
«86 UK\ UU1 LM« 02\ :RA: ;»>r MSI* :<2K 270A; 
76D/103A/104I/159D/232V7236H/245R; 
v 1 1 \ Vm\ S9D )2 «6il/245R/24SD/252K; 
76D/I03A/104I/1 3913/21 3R/232V/23&1I/245R/260A; 

?R/H)3A'104 W> 222% 1 218D 2k 
-Kl OvVlt;.j ^2V/;236H/24SR/24817 253k. 
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PCT/t;S9RD24R2 


J0KV103A i « 59D/232\ N ; I : 8D >52K; 

' ^ \ , ,i vc ! ^ c\ :-5>L«„>;k 

HDA. - " I CY 2 i i IKP - \ 

1 0 2 A/ i - i S 9 DC 4 ^ a 2 KJ2 70 V 


1 03A/1 041/ J 3 S V/i S9D/232 V/236H/245R/248D/252K ; 
DA/1041 5591 Y 9\ x } MSH/2 \ 5' 4 

hk\ :ur ' m-> 2d~\ : j r : ^:^k 

'r-'\.^s K iiss n ^ i xorovsta-n ntvteasDDtr 

^rqcwi&nani suhtilhw" refers to a protease orsubuNsin in which she DN ^ sequeece 
encoding the fisJurally-oecusring s k •><. or \ \ i >. D s f> ! u i to produce 
i roatanf DNA sequence which encodes the subsiaution, insertion or deieib.fi f <e or 
r e i t r\i , < 1 i t 

! t. \ s \ , s < s S^N 

N * m ^ - "Non-human proreaaes' 1 or no 


4:0 DN A 


sovou 


hydro last arid Deb seues ;oay be obtained include yeast such as Saccharomyce.-i eeon4a«yo\ 
v < - ii vvnrpk>, 

bovine sp. Dora which the gene estcodDe: the protease chymosin or vl< i< h ehymosb can 
fee 4 v u 4 A series of proteases aad/or sabfiiisinx can be obt&Ded bora various related 
\ ^ ^ ^ v u v. ^ < - i < iu 

i > y itasi nilm d berth 

functions; definition which rete to pro-eases or subbbsDs, rospstlivoty, which are 
<■ > ? v ! s id- p- X > v <. «} 
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7 - o' < s ; ^ iA u^' - Variant f>NA sequences encoding ttucit protease or 
1 i v x t% ! 1 * \ vhsch encodes a i\ 

o&ewtmg or recombinant precursor enagsm 

In & p ! i I >\ \ s 

lenvtid hepr? *r IMA > e Ox nk ono 

a of one or more specific ateino acid residues encoded by she precixsor DMA 
sequence Cv > » u \ t ^ o< x )i << , vm ,<\\v n \ s 4 the following 
positions 1,3, 4, 8,9, 10, 12, 13, 16, 17, II, 19, 20, 21 , 2.2, 24, 27, 33, 3?, 38, 42, 43, 41, 
55, 57, 5S, 61, 62, g§, 72, 75, 76, 77, 7%, 79, 86, 87, 89, 97. 98, 99, 101, 102, 104, 106, 107, 
109, 111, 114,116, IP \l% 121, 123, 126, PS 130/131, 133, 134, 137, 140, Hi 142, 
146, 147, m, 1S9, 160, 166, 167, 170, 173, 174, 177, 181, 182, 183, 184, 185, IU, 192, 
194,198,203,2 05,206,209 x > •> „ 2 , 2 6 > 218 22 > 

227, 328 >,232 S,2 18 2 2 243,24 246,247,248,249,2 N "2 

25\ 2H, 255, 250. 2.77, 25S, 2>S\ 2.60. 261, 262, 263, 265, 26??, 2<>* 2~0 2? : , ? ??. 274 
and 275 oWladttus amyMfymJaciem vdailisxx wherein when said prmease variant 
k v-s a s t "t of ammo acid residues as positions , ! v ^ i to m , s 103 
and 76, there i% also a substitution of an .annuo acid residue at one or more amino acid 
o klu posh x 1 s n , , residue ash >un orrcsj >«< x tr«j » itsons 2?, 99, 

101, 104, 107,109, 123, 128, 1 66, 204, 206, 219, 216, 2 17, 2 IS, 222,260,265 or 274 of 
Soex/xr rene/oxoxexxsexs subtb-sin. More s,* \ these variant DMA v Uv v > n 
encode she protease variants described heroin, 

!» another pwterred enibod»"t"i , - - >- , ^ e , -\ encode the 
substitution, insertion or or < of one or more of die amino x residues , x po< df« < 
K pi ik) \ s ""o x ^ s ^ « > , Mere 

< \ V , ! 1 s. ! ! 1 < - I t< < 

\ t v v is, <> six j . be , v s n s \ 

s , < n< u^e the 
i " lerred 

-e, t h\ ,s ,< 1 v t i svi s.i\ 'i , x\ x 1' Jl,< 

si \i\o\n -n ho 1 

aeid sequenee t J in general, ta least ^ f-ropero. % i , \;4o; • = i ■■■■ . u ^ f r0 m the 
<rrepi^ . !v <,! hi, ; , ^ > ? Si h 

5S x £ >roteolyuc aeth-hy, s. s hill? iltt < rH prof o 

md/or snhan aterlsties 

Spctifx stibstirtrd m% correspond log i > posit i< us 103 in corobieai « n wrlh om-m 
l '^^tK' ^ , p f o )« - x 1„ < ^ < . ; 2^" - 


wo 99mm 
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K;TdiS9§/22482 


33. 37, 38, 42, 43, 48, 55, 5?, 5S, 03, 62, 63. 72, 75, 76, 77, 78, 79, 86, 87, 89, 97, 98, 99. 
v ?2 104, 106, 307, J 09, > 4 , o < 139, « 123, 126, 128, iu ' > S33, 
134, 137, 140, 143, 142, 146, 547, 158, 159, 360, 166, 161, 170, 373, 174, !??, 8s 1.82, 
183. 184, 183, fee. 192, Hi, 393,203,204,205, 206, 299, 210, 211,212,23 3, 214,235, 
216, 217, 218, 222, 224, 227, 228. 230, 232, 756 237, 238, 240, 242, 243, 244, 24S, 246, 
2 248 9, 25 2, 2 4,255 256 257 258 25 26 2i 2i 6 26 268 
269, 270, 27 K 272, 274 a«d 275 of Stilus onytetiqwftKkm subtshsin; wherein when 
s ttv a > ' ' variant mcsudes a substitution * 1 n acid *on s ; oosidons 
corresponding to positions 103 and 76, there is also a substitution M turboo acid residue 
at v or more amino acid s s ( positions other then amino acid resKioe positions 

p v \ * « u » n i ^8 < o 7 » 2 v< 

217, 213, 222, 200, 265 so 274 e, herons 60s numbered positions correspond to ;he naturaiiy- 

' t< Ml! t i > s > K( t s i„ n 

other earbonyl hydrolases or subbhsms isnch as Baciihu /err/as subtilise? ; are described 
hmm Puuh sx i s i ? s > nm * k» of the fbliowlHg 

1 ' * v v u i pn \1 to tlx 

aai-uraily-occunirig a uu- n from Bacilh® aviyioBmwfxcknt or to equivalent amino acid 

S 5 < v ! i - x , \ i i C 

described herein. These amino acid position combers reier to Osose assigned to the > > r e 

^ x. , ! v p v a , 

however, is not iinrbed to the use of mutation obtbis pardeukr subdhsin \ - extends ,> 

v s i s * i i \ l\ it i 

hepardci.daridentit5edisisiduesis.dra; t \ t , x t j a pre erred 

em^J-JKrtotthcp cscrtmsc,* o» the precursor pro t , x ,s . ., s „ , ,f 

! ^ x n m ^ ^ t i v « « "c si m < 

n a ^ ^ j t * * S' v ;;acd above, 

^ ^ v | i il i M <. < <, 

af?;yiouqnekickm subdlism 3b; is either hooo>iog:oss (i.e., corresponding n position in 
Cither primary o; tecbary sixnctsre) or analogcsss to a >.peedic residue a »\ n a; of that 
ressdye in /■■ao/Oo: amyhh^iefack-m subtilhm (i.e., having the same or similar functional 

- f v fe > xv' o 

> sv x x i i t i i SvtUviK,! 1 

rre(i;ovo-p? i n f O^oorsman' 

\ i n . { ii i > ' % \ ! I 

v >' x s SH ,n< h l< Jl*\1V,\ SO vd . s s s!v« < /i 

\ ~ ii e n v v^s.mIu 
allosvingfer necessary insertions and deletions in - do to maintain ,e [5 > s , - 1 uv 
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^< i t tin hs s u ! o n v ssmk ? tJ ty dekm^ u insertion), tb 
reshine; equA Meut to particular amiao acids in the primary sequence- < i hu -ishts 
iiJWi^/skfflB subohsm are deimed. Alignment of conserved residues ~m > , 

i vl 1 ^gRft,! h,i ■> v s 

I'K i A>% of conserved residue;; A 0 adequate to define equivalent residues. 
Cortsm atkm ot the e suh s , a md Asp '< At is o<4.'s, u .f i vbmdd n om, mec 

For example, in Fig. 3 die amino acid sequence of suhtsiism from Baetffas 
(!'?iyk>iu^iii?iK:wn<>,. iiaciHm subtulx\ AosmAvs A.Ae.mAvwA bsn.ob/mom.mAd: arid AosA/As 

IK! \ J > U I 'V| i 1 v 

esKmes eomAned i i | * < < rv«d redoes s es xx d i 

1 « - oe identified m i 

These conserved residues, thus, i be used m define the uocresponding t - ( , 
«>'«< vWlWA vJ « > * \ n > s , ! )h 

KA 3 989), ' t preferred protease precursor ensyme hemm. or do; suhtbism reared t 

S2 M - eh hmh s ) mm u > she ptmemA A< - e.m«s 
subtilisim The amino acid sequences of certain oflhese subAiisins ace aligned in Figs. 3A 

> d 'v ^ v i Vl HiSfi 

homology of conserved residues. As can be seen, there are a aumber of deletion m the 

!A 5 v v > ,) ! fox 

example, the equmntem amino acid for Vai ! 65 in toctHia amy toikfuefa&m subtilisin m 
the other subtihsins is Aoieucioe for B. iemns and A. Ucheniprvus. Thus, for example, the 
mn mo neai at position-^ -> a } 5 <i iN 1 * > ; - >* < > s * I ! 

v , x i v. ! m | \ ,U1IK' 

v 1 v 1 t . «)1 ! 11 tO 

f e<5 t <; \ , <. Ni i 

^Equivalent residuesfonay also be defined by deeenmmng homology ar s .eve! of 

V V X " 1 V f 1 ! I < d U ! I > 

wav mWalkmr.spm \,ih i iv vim- \ve,-h> , ; . tomk 

X V " N v t < S < 1 i } 

the premirsor promase and oAerbko <miyte!iqi<efaciem sum b lain (N on N, v \ >» CA, C o:i 
C and O »» n> are v, t * I > and prefsum-iv »« i:m, du ■ .bmmmmb ' ru' ir> 
:k hieved afier the bsst ii)ode! >s beeo ormnied positioned to give i nundmttm 
overkp of atomic coordinates t < i , i protein atoms of dm protease i> qosstton to 
n , i n v v m ; ^ ioV 


M 

living the lowest R facto >f experboen dif) es solution 

avaMabk. 

Ikicilhis am^knupje/hi:i; : :m snbf ilsir; are dsfiiisii as rhose annuo ssculi. of the precursor 

P I U ! i j I)) s. > x V S v. 

4 N S * S ^ ! ( t v <■ v n S 

<• v s ' < ! \ \ mov. 

r i' > - r - ! 

i ! S 4 v. l v M x 1 , < t 

) f 4 ^ i 4 I < s <. <, i s,, < urn 

>\ o 4 k «>s , ^ a t ; < v , e: ft ^ , ,s Hi < us < s< , i <ix ? ,v 

v v > sobdhsio. 4 <. >! k of the three s > d -us ioo of Bacillus 

amyiotiqtivfitctem sybbioan are set forth is; EPO P«Miujtkw> No. 0 2>1 446 <«$ttlv«Jej» to 

x a ?o vjr 

n t t a iU 4 
Some of tbe resddaes identified for substitution, insenioo or datenoo are con served 

*\ V v v. ' 4 < <> - (, V {j 

i-i 4 1 i \ I t ! ! v | E v » J ft 

which has. an so > > k id jeqa* a< r thai d >e: a « >r p ad t< o; £ f run 4 sn o »tt re so ih 
ease ol v > js«rv«d ;v> dues, s j~ * rex 1 < d ©warring 

sequence. 'The pmiease variants of the present invention include the inatnre loons of 
pro-ease variants, -is svell as she pro- and pre--prodbnos of saeb protease variants. The 
praoro- forsvs are the preferred construct io.u since this facilitates rhe expression, secretion 
v p ee.M, s< umts> 

Proseqnencr crs to a sequence o sine bo* f mi portion 

of the mature form of a protease winch when u> v ' rcsshs: to the appearance of the 
a > e i ^ ! 4 o s > 

ftsu K ! t v I - s 5 

expressed a this festoon. A preferred proseqaence tor pouncing protease varfants is the 
j i to s<; p ic t h i s 5 dthoaph othe pr^ease 

prosepnonoes may be used. 

A, \o^ f > \ ^ \ v. Vv . m , v v. > 

t>MtK \ 4 > v ! OS vt ! > 1!H 1 S O^vVvh.O 

tr;,o o,oo<:pak ai the- wcfefion of the mature o: p;o tV-rsn- o-fthe r<j >tcasv, Tlds ao,so s ■< 
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of signal sequence is a functional one, meant to include all those amino sequences encoded 
nv ihx \ i n ,\ ^ no,, 
secretion of protease »uk native conditions. The present invention utilizes such 

) ! t v t ti vO > n „ v ^ > V SU v >< ■, v ^ n , > 

signal seqaence comprises the fast seven amino acid residues of the signal sequence from 

* t i i d ! \ S \ !, X 

front .Baciilus kntusJATCC 21536). 

\ pep* fomjo p variant cons f ths its.ee f< n of the proteose 

having a proseqoence operabiy linked to Die amine terminus of the protease and a "pro"' or 
s , N 1 \ i LI ! ! 

I - i - t ^ % i 

i v|< C\ )Vd O U' , , ^ ^ \ } „ 1 M 

M> < ' - > v i nt( i 

moptsOJ* conn i hi 5 j i mtabte 

M>x X !i 0 ,. < U, 

and translation. The vector may be a plasmmi a phage panicle, or simply a potential 
genomic insert. Once transformed into a suitable best, the vector ntay replicate and 
function » U,> no ox the host genome, or may, n some instances, integrate into the 
genome itself. In the present specification, f 1 ,-,< m and "vector" are sometimes used 

f w U as the piasmid Is she most commonly used hum of vector at present. 

However, the invention k intended to .A such other toons of expression vectors which 
serve uj i s functions and which arm or become, known in the an 

i xt N host v. \ •> n ? ; - 

eoearyoiia hosts which preferably have been - nonh by the medicos disclosed in US 
Patent kb. s4.6o« io render them iocapabie of secreting eneyioaucally active i > rOuv 

v preferred host t s ease is tin is < 

deficient m enaymaOcaiiy active neutral protease ami alkaline protease (subtilisin}. The 

, SlAlli! ^ f ! ' »i t\|,>t(M 

5 vers ' >de.m,hevim?!S Paten? 1 

M.hthb mm; US Patent \2e the< < h ,n 

i WUU 1\1I«\<S\H ii ' Oi M > ' ' ^ -''I'^Cl 

Host cells ate transformed or rraosiected with vectors constructed using 
eeomhin I .DNA techniques. Sac t \ e capal f cither repii ting 

u Some v tiu \ i > t\ \ ! v x , luh 

- ^e u u a m< moedemr p;,. v too r,>n mu > h »i j 

when express pismih s v <. 1 be host eel ' ! I eiimediun 


w?.> pct/usmomc 

m 

> ! <\ t ( si s i i < x xx gk 

fl > s *> a iiv 

> << ' iv ? <„ i ; ss> pRvhshiy invoh : , 
seqoeo.es, A pmsmMr is operably linked to a coding sequence if it emitmls the 

tUM«-f >tvlO V uUv. f - f ! s \ !t 

sequence; if it b positioned so as to permit translation. 

IMgesos s ! < , < 

scci dwtti the g<s v « x > > i Miied i the > i'he aeihods g< e; ||> 

s <. I t ' ; ) j >K 

> f " < i 1 ! ^ S I i - s i C 

- s S v. s< !» I ^ s 

seqtseneed 

" t« cloned protease is s ^ J to PontOona < host ceh in order to express the 
protease. Theproi < i i < < < s pbs wk 

replicates in < ek essan foi 

pbcanid repticatkm: 3 promote operably .linked to die gene in question (which may he 
t > . v v » i . - 1 s s 0> do 

host), a b-a«scnp!k>n termination and polyadeayiation region ( necessary for ssobihty of the 
i v. > ^ i < \ ~ 

Ml. 1 UW,H !«l Ol S| > < i i , ) J iu 

and. desirably, a seiechors gme sach as an antibiotic resistance gene o v M&les 
cootirnxms oiituraJ i untcnanceofpJ mni-txik t d ios\ elk b> rowth n ? arhhioti< 

<< > ti gb oo« n\t .\ i d if, K i K i } , ih. 

'J ' s>el s . if * n { i t , _ ,d i ?sn Mthont 

> ' " i O f s > i s v s s v » i , , 1 ij K 

of the protease o--co into host genotoo This is f, . - v\d by procaryohe and eucaryor.ie 
>< „ f s t v. ^ < v * , no, 'Use g eKe 

si \ s occem enc s is dh 
occurring or mutant precarsor protease ^ be produced. In such an approach, the DNA 
<ete e i 5 no c v< «. f , f s? o cjiasoito 

-s v v s . ! s i , iti 

i i ss dk a , i f i 

fi, < ^ i si s US Patent 5,204^8 

dk ^i-sj...,!., . ; ^hs-b" v , ^ , obfeiKx 

Once the sataraiiy^ecamjsg or syrjthetic precursor protease o\ has been ciosed, 
< in I <. ivations are msderteken to enhanee , k use of ;be gene beyotid syn-Jsesis 
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ofthena j i> u ng prsc sor re e >Jv < Li*i ic « kid e production o 

446 and ;hs production of protease variants; described herein. 

he •< -■■ )\ - i - s &\ hi u ed ; > tk \h no she 

vo 'rf v ion t the r - x 5< < v ; 1 s t 5 > et > 

i i 1 ' ihi mm roccus ene c-h< - - < < s ' s ^ , 
sequenced is whole or in part. Then the sequence is scanned for a point at which « is 
desired to t btion, inset fasti one or mere ami Mi d% 

- d e , \ >A ih-i,\;i i\ ^ 

^Ok I" s , t ! 4 is t v 5 ip v i i! ^ < v! iJ OS dv u! 

*• ^ ! \ s ! \ s t, ■, biN 

unique sites within the protease gene so as to facilitate , t o <k i oftne gene 
protease gene may be usee, provided die gene fr:sgr;?cn?s grecneed by restrisOost digestion 

^ * * <■ t <. ^ ) f.Ji St, 

are generated by > p < < > snideotides in the gene in such fashion that neither the reading 

U3 ! , < ! ( > ^ * i>K 

gens in order to change its sequence to conroroi so the desired sequence is i s , | 

x - ! ' v < > . «k \ts 1 be t,^h a .rxatrtv 

su-tabiv flanking regions and evainaung she needed changes to arrive at two convenient 

vOi } ! s i i t ) v K vi hi 

resirk on <v>sn nupott e gene <! Sou. s ^ n n tt son e 


Once ;he na;cr:diy-eccnrring DMA or synthetic DNA is cloned, u restriction safes 
^ 1 ^ net? and a 

plurality of end iu q'u oiigoxiwcleoUde cassettes are h gated into the gene, 

e?gvnvsb is snapidk-d hs m < i < \ < i de 

■> ^ s v > 1 < , ( r< <> < t 

Ov < , ^ r , v s , ! , , , ) t , 

i ysk <;d peptide bond s $ i s v m > a 

to m< ( s«- ou ^! , , s k \" \ u ! - - , r - ' ^ i < 
M^--- v ■■ 1 ddKiont^ >, 5s ^ 

! ^ ) , \ 5 < neetJOi 

f - o o vr t 3 t . o n s v s k m , > * ! i , s < 1 

gcwtvdi j <. k i^dfarfbe 
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particular substrate which is u j to Ik present, for example, in the kw.'t t of 
% - t . n- fee h> holytic prece; ses such as ksndry isses. 

in one aspect of the Invention, the objective is to secure a variant protease having 

' i K i\ is ii -U ! i v s s s s \ i s 

activity (iraraeivcihy kugen eoabies the vs<; of the eneyrse to mom efficiently act no a 
target substrate. Abo of interest are variant * » - * s having altered > v * 0 stability m4.hr 

i > > v ,!,<><<■■,. f > v. ! 5 < ! X s , J 

proteolytic activity way ha desirable, for -ok a decrease in proteolytic activity wonki 
i>c useful where the synthetic activity of the proteases is desired (as for syetheslaine, 
s < s h % ^ , * v. > s 

destroying the *o> . k s srenthesss. Conversely, in some instances t may ha desirable 

J N s s ' >. l <■ s S ' J C S M { ) ,x 

inctco.sodCv.es, {sheraficc) of Use {ability of the variant, vh« \ k;m"ne or thermal 
st U s 5> < j i s k to K,, or I v s specific to t 
astute e- , 

te Mother aspect of the invention, it has been determined that sabstituHoas at 
positions x „ i o< 5 to 103 m combination with one or more of the following p runts 
1,3,4,8,9, 10, 12, 13, 16, 17, 18, 19,20,21,22,24, 27,33, 3:7,38,42,43, 48, 55, 57, 58, 
6!, 62, 68, 72, 75, 76, 77, 78, 79, 86, 87, 89, 97, 98, 99, JO!, 102, 104, 106, 107, 109, i I l t 
114, 116, 317, 119, 1.2!, 123, 126, 128, 330, 135,133, 134, 137, 140, 1.41, 142, 146, 147, 
158, 159, 160, 166, 167, 170, 173, 174, 177, 181, 182, 183, 184, 185, 1SS, 192, 194, 198, 
203 >M 205 20 2 ^ U2 213 211 21- 2 6 217 2t8 >22 5 4 s> 228 

i ^t > , > s _ o - u 2" " n "»4 < N M 1 2 2 -> "> 4 
25: 256, 257. 258 ?: 9, 260. 261,262. 293, 205. 2o8, 209, 270. 27i 2.72, 274 md 2?S of 
.&K:afoe oa?yi;:9fone?hc;c«s s;;btihsm ; ye important t snodoiauay overall ins aod/or 
pi .teolytn ictivity o the e neves c 

< i t s j ! ! i O , ; 

or -nore of the following positions correcpondhoy to positions 62, 212, 230, 2 32, 232 and 

* >\ 1 i , ! s>s 

stability and/or proteolytic activity of the eoayrne. 

These substitutions are prefe , > - 0 n! or native- 

! s ^s - - , >is V i <,,',> - 

Based ot the « suits obt > s v sef a vi )0te « 

st , wi i is i BmHtus .QMyfoliqmfacism snbtilisht are insportnnt R> the proteolytic activity, 
performance sndv'or stability of these enzymes and the cleaning or wash performance of 
such variant enavnvcs. 


WO 9W£072$ 


N * i s and procederes for making ibe enay-o.es used m ibe deteroerO and 
blvdchin^ompt^hJuRN ftheprx i-> mv>wv, ami a> di S >s<. d srt Pi I 

Pubii cmt V Y\^> «\ 

The enzymes of the present mvention have trypsin, like specificity. Thai is, the 

beads of charged annuo acid residues, more specifically residues such as aoimme and 
lysine, rather than preferentially cleaving the peptide bonds of hydrophobic amino acid 
residues, s 'in ;y rs-anan and tyrosine. Enzymes bavins: the 

kmc put e !-,.,<. i x x x s v , ; « x ^ , ^ vx ^ 5 ^ x s , ^ sv j ^ ^ 
1 f!l » ^ ^ i i i s ^ * i n n t f,u„OMi 

N 0s Ox i x h v >> 'x ^ ! , ( s 

synthetic substrate sucAAPF-pNA. Chytnotrypstivhke protease enzymes, m contrast, 
hydroh.v-e ih<- hater mud) taster than ;he Kanor 'f<-i the pwpase,. <c die present boemfen 
the followin ps < was* p yed o d< h ryasin ks c i! ty of the protease 
enzymes of die present imeuuo;::: 

A kxsd mowm of a glycine butler at a pB of 10 and a tempos-atone of 25 *C is 
added to a standard 10 ml test rube 0.5 ppm of the active esuyrne to be tested is added to 
te test ; s f > < j f u ] x j x. s lM 

It' V I v \ v » V ! Opon 

completion of the otcabatmn period, an enzyme inhibitor, PMSF, is added to the mixture at 
s level of 0.5 m% per mL of bwfifer solution. The absorbency or OD vabse of the mixture is 
i0 5 at a 410 nm <• > ao.-tbemm then i U u the a, traits ot ikan i 

the synthetic substrate. The greater the absorbeuce. she higher the level of aotlvity against 
th n o Orsk 

W x > , , >S< X , v >) « 

OM^otho,- d;vievp->oet mo '.v mo, ft io- vcd\ is mtm Ir the j drp^sx. 
of the preset ^n n da { _n , » , f , s ^ 

' i so , M' * \ \ < - , t Us 
AOC! Ox - ii t , , , ; j ( 1 tKst 

p»e . J x I nn } t N i w * s * ,, , s „x 

v ^ ' 4 let" , s j S . ho li rov xone 

property of the protease p;eearsor irortt which the amino acid sequence of the variant is 
derived. 

O'H \^ i n ! i i „ ivi i . ai 1 ! i 

«W 1 ' ' * 1 * '0( 'Ul o s s ?^ ! v t x , j ?!? ^ Vs 

md odK: xnO -n u\ eitix—t s iiuronJaO.- x >v > x sm t - > s 

^ os i o^o ,'i s -x U , , ( j x t > x.\ u x silk 


WO 


orftev ax we e>o»R rysx^o LP ^ i ^.rri'.Ovl 
^ " l 1 N U " !) » I { " 2o k v v tk kochemvar*: 
<■ ^ so 1 > „ e i . s 1 t j. I , o 

5,478,742, US S«346.&22, US 5,679.630, and ! )$ $.677,272. 

agent which * r - s eornpnse;; from about 0.5 > shout 20 wt% of She » uti^Miv 

- - V I i > i > \ t x<\\s s , 

>? a foieachi t - < s < v xto soy-gen 

- > - i ' J v ! v f j i iaatioo oft 

1 s f s I <. ' <. i ad In stioi) o 

activate* am s,\. , ttl ? | i p J i.osh v\ht, ad that 

h> 1 s v , I s ;i (J > ; ; , t , 

!u n ' H<. *^ I ? * i> <. 5 i v , f « NJK 

(from activate or as preformed peroxyacids) which a« ; useful in the present invention h 
*>< > s - * o v s 1 

latac ) has been ed * thestixly <d 
sarriace-acme agents (surfactants) as a means to ye | 8te ihs distribution of a varike-acme 
f ke)anc hpop j mmmt 

HI H vilaes „ , K- a ,eJ ,s an * s e< tK n I sh, Vanii 0^ v^m tu t f 

the active bleaching species m the wash ( i.e.. the ability of 1 peroxyacid to mo uos qui 
swash ikp mh u u ' e I in < shric rote 

Set forth hereinafter in Table A are H.L.B. values which have been calculated for 

^ ^ N WV\^ tk U\^NV( - x , , d , v ; } !s , < 

calculate the Hi,. 8. values can be set ferflias: 
.HUs - &o; (IfydrophUu:: On.mp Numbers! ■■ Sum trhdropkobk Group Numbers! 7. 

The values for the H.ydrophihe Group Numbers are [ QO?OH & -NfH)C{0}- 
:i)«U la ' !, ( k,i,f ^ , ^\,o. , - ; j.nutjvi 
' ~ ^ - - , , k \ , vnw ^ j\ 1 o sps are , 2 -u \ s ooe <o ao aHps «u 
iS 5inj carb iiu-p SV; > sefera-ice i HI h v&im ? indicate 

. ' itd'este, 

s ^ ! , ) it 
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11 ^U-ioijJk. 


T«lra Acetyl Ethylene 
Diamine 

DiP >;yD ^ ; v 

Diolc AcM 

NonO A;Ode of psroxy 
Succinic Acid 


Bes 01 OxyBs em 
OOBmrie 

Ncini Amide of P«rosy 
Ad i pic Aeid 


ClhCiOyOGU 

€(0)QOH 
CFi 3 (C]-b) s N(H> 
C(0)*CH 2 ) 2 C{0>.. 
OOH 

Cy.HO. BOBOH 


5 3 


\ o n « no y iOx y Be n-- :«■ : s < 
Sulfonate 

Dcc^ioyiOxj- Bea-z«ne 
Sulfonate 
PerLaudc Acid 


NOBS 


DOBS 


SO 


4.8 


3.9 


NAPAA BM n *H : ^\ah 
C(OXCH 2 >4C{0)> 
OOH 

CH3{€H 2 )?C(0>- 
003) 

OOP 

CM3(CH 2 >j0C- 
(O)OOH 

C I B IKs ! ( 

esrhoxyiw: acid) for the peroxyacioB ■ ■; <D- meters-; ;rmmO;>;; ;>heth< r Oded eDeetB oi 
- - "■ ' 1 s < <. ( t ^BII.B. 

S V 1 K v. ) N ) ! < s > s , j 

V eOeS d O s cm E a s I K J i C k H»1 

P - 5 ! v U <v , s > < > ,< v \<, \ B { u s 

I « J HJ > m H » ^ ( , i !s ^ K >nn K» to 

4i)0«t 

uB Pup o 

i - p >.v i e! n ev ^ < snv v un s i s visn t 

<sfl ctn e anu ant ol i compri i«g a; least 

ab*uf<UVpv<; < «ouu »« i Ds Ko.-.s h^v u > 
»< -xoi- or,» rm- <.\ i i a r \ js * <. , < rs ^ li0 n 

N ' N B vs. DO v. < v x < x K t ! r v o ?os 

viO\ t s. tO oisiM t P. vi B - * v 
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Preferred organic neroxyacids axe sdccted from she a.;or;o „ s\ of 4- 
x 1 ' i i <> } >utyrk: act ^ < m s < n s ^ fOK >v J 
. « v n v , v. _v t, , d acid: fceptyf snbbnylperpropiooic acid; s s. - 
perpropioni i s > n < j , , 

tsiixt&r&s thereof. 

v , vVOJ.SK y.^.-x\. K; J„, s^ lo " ^ 4 ,x i- . ^ , K , 
,\!OK x s * \ v. s ! v lK 

> - Fate is 4-634,55! and 4,65o,o63. both Bums 
i987 and August 11, mi, respectively, both incorporated herein by reference. Suitable 
mfctapt <ysc oft i formula 

0 0 O O 

RV-CHN-m-C OOH . W N-C™R2-C^00H 

RS R5 


.about 10 carbon atoms (preferably R" is ' i More , u s , ■> R b an alkyl group 
containing from about 8 to about 50 carbon atoms, and FO h an a&ykmt group 
containing from about 2 to about 4 carbon atoms. 

\r.OthCM>!0 <. <w ~d .. ,S i C\ v > i ( 

< ) S<* * v m U.S. PeSctn N >S ^ 5 5 j t ( < * > 

Ot&er^o . < \ N 

s M! >}b t t >m > m,n capo rod \ thess described so U.S 

Patent No 5,770,55! Additional!) \ >\ % an yM> mmo peroxycantoio acid ("NAPCA > 
car. also be used as a peracid. See U.S. Paters; No*. 5,523,434, 4,634,55 1 arid 4,852,989, 

W < , ♦ s - -i s jst < , v vv v sxe r d t t \ 

r,io^8^^ il nut . , icJ \ t v r vshvi 'n li \iH l 

tss s ^ s s„\ v v ! s s a v o v * 5 

b\o,nt< 5 >^ -4 53 * s < 555, all 0 \ t ♦ si , ss w f ,K |o og^ Apr .| 
25, I9S9, sod April 2, *•* > s ail sncon>or;:ued herein by reference, 

N » eioi N 1 ! 686.063 < snedesc i omhesryrt 

* N > us " b s« > A 5 ursn9 

i-kUOi'H>^ fyt> \tthvv , t * f s V >o v xvs , sv KHS- 
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o*er stnmg aad svixh which the pvroxy&vA was made), and ffitersd again. 

IV .mKkTUOV^.l cake . s ,. , fco , he conned A p» , ip h.«, 
buffer solution a; a pH between about 3.5 asx; 6. preferably tetwsM about 4 and 5, 

Incorporated herein by reference. 

Otlser agents for storage shxhhbeaboo or exotheno coouol can be added to she 
1 roxyae ;d j t i rod xarepko boric aoxh as 

v ! i i Id' , i j s ai W<) , | 

^ < ^ <.<■.< ! . ^ w v > Ox v >\ o t] ls s K 

washed irs phosphate buffer) ;a about a 2:i peracid: boric acid ratio. The phosphate buiTer 
^ ssheda!OiV"---x iv.d v.5! .dse K ii.^. « ^ A, .;< < N ur^v' <hf«i >iui.^«xd 

u ?e;rasod;u;« pyrophosphate, a chelating stab? b otion sys'esn. Us can * < 
be »v! u i dx sh>-.pc.:s;e Ixdicr > c^ooko d sho ; coke. 

! -■ N 1 > l v - > ' <. ) v e 

of from • < c K s d> < 

3 ibly from about 30 to about m mkm - \ 

erwnb -tre desire \ herein. See U.S. Patent 5,05$>2IS. Geu> ci aL issued Oc-ober S, 
1991, which is incorporated herein by reference, 

' ivlcM >Us'eiK i , H usx t! x 

NAP A A. 

1 1 - v N 1 >. \ N ol t i 

^woirs) of hi owe;! ,e\oo 5 snd ,.>\o ! rx , ' p ; cxxd<i\ hcovces; 5 and ;ia 
preferred. 

MoM prefc t sot s b, reh s * \ t kx name f yiamide of 

;x-> esa, xnc x ^ x \ * n - ^vh.x;o< * <- . v» ^ n . v o -xo d Hx 

~ >. S toouehs > \\ \A 

n o o 

! !! I 

€%(CB 2 .h S N ~C {€H 2 ) 4 COOH 
The molecular weight of NAP A A is 2B7.4, 

I * S OX VI , X i I Ss < n 

- vt \- ><• K . t k \ < < ,x d x -s t n 
ten oved from she ostites These coniposnx n tm \ xtieuhirj> <?tfecth .. a< «mw sop 
diogy sods from textiies. 
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Pi i -l $9$ 2248.3 


mimg point. 


NAPAAk po i a Jc n N et\ 

m very low vap pa t esses a low odt 

bkact jog perforrosmcs k is bel>«v« i thsS the p< iar tv oi il 

X <- * i ' V i S v V ! k 

} 1 * i ' > < - i. i v - v. Vx S 

^ ^ ' 1 i J ^ X. \ \ \ V 

amk^aadsn.c ,>c^> .niouk assvi h\o* iv<oook »k svaeikn mxka is 

' k ' * ! i - S v i < <■> v 

* ! X ' ' ' v , S .V , < , v , u ( 

pH of the filirate is neutral. 

It is also preferred that the NAPAA pH ( \ 0% solids m wafer} be between about 
< k U \ . m K * 1 s is n! i ! { v e 

Jv * V , > *< t N N< t »s s s < { > u xhh i\ K 

o 

1! 

R - C - L 

wherciu R i? an at * ' \ > 5 os a frum aixxn 5 , * > m i 8 carbon atoms vmh 
the I ' 1 i < n j 

! » - lt> 3 « t ! t X Uv S < X , if s, ~ s 

^ hh t U f . *x <. i Mv ,n>Ah o 

-.i"sXO i !■!> 5 ;X<\Ta ; : > i! -!!,.;'■- nn ■ ! * aS ■ ail ! 

ii *x s * 1 s „ v ^ , ( ^ >vsX ^< iS? y group 

f o sin e M -n i * , t 

, u .vmafc-* s tne t < < \ < j c 1 h*v the |uvr>< s reaekor, results 
j the < .i < t k 1 '\\ iu- acie' < nnaraiK u ■ j <. , s 1 hk k vm 

oa n's tv > t s s s . ' v i t ' 1 1 jtiv 

y the perhydro t s > 

.nc Mi'v.iiLvu'r,. > sU t ,s - < v < u e,eni <b 

^ s x HI ivto i aunt 

be ■ diffk o stai i , < y ics are geners { 1 d by the pKs oJ 

1 to n ! *j v v ( ! > v ? , 

Preferfed bleach activators are those of the genera; foramla: 
R- ; O O O R 5 Q 


WO 


"7 


PCT/US98/22482 


*\ u eoalambsg from 1 to about 6 carbon atoms, R s is B or alkyl r> i or skasv 
costuimtm from zhou- , ifvvs !*\,'Vi im- i s v ,x; i ; < t m 



y ? ... 


•N-G-C-R~-0-C R 1 ^ N 


O H 0 


i 

R Y 


H H 


O 

Y 


R R 

I 

0--CH=C CH CH 2 


Y R> O Y 

-O~CH=C-CH = 0H 2 } -~0™C~CHR 4 t and N---S-CH-R 4 

R 3 Q 

< 1 . ^ K ^ - < 1 t < s t ^ t v j 

w^wii i' . v\ \ i \'Hi \ ■)(<!(.>•> N 'V s 

wherein R' is an aikyi eham cotrtaising from about 1 to about 4 carbon atom%M1s s 
cation which provides solubility to ths bleach activator and X is an smoo which provides 


7B 

s*. o ! v to -he hieseh activator. Freferabiy, M is an alkali a * ammonium or 

s ^ S <- * «! R »i l) s U i ss 1 , , s { \ 5 

restate .s ^ More preferably, Y ;i ; V , \ aod -COO-M ; . o shomd - i iJ ma, 
bieach activators with a. leaving group that does not comaia 1 ^ m ? isrom> shou&l 
! > H < > s ! f < to assist ^oSution. Prd 

is: 

0 \;/ 

svhe t ,u x s s s Li , « s < \ s U U! m > h tiH j 

above, 

i v\<. i.M> pn — \ « vh-KO^ik «c those v-ha^oa ;< . ,i iiiu ,h ;Uky> cnabi 
,,)!!a ,^ a \<< t^af-m C . Kn >! > v ji. )t.vi ( r 

s o 4 m k I > iix ) 1 iii i ?ms R s ! ml I se e i from 
group eombsmm of: 


K5 . H1>' Y 

4 — *■ > \ ,.- 


*Su ^ ->ok!a„ m^i- W s v| o («VU< „!, M i\o> ushrefi abovt, 
\ preferred bleach acin «o; ss 

o 

tOl M 


incorporated by reference herein. 
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wherein H or an aikyl g;ois| vi. * 1 l j tnd 

* h IK pC > it > ! v I h ! 1 > ! >^ < ! iS < 

above. 

I I I I ! v. R \ v f ^1 * 

I ro about 4 carbon atoms. 

> !U <. >> i V ! i ^ ! 

I <\ > > i > R S S\ 5 }} 

\K, y.v ! k <> s 'h s ^ u <. aula* hewn 

R K v. < f ^ < i t 5 ! \ , 5 tt 

lo about S carbon moms and L ss selected ^oo: the group consists;!:;: of: 


.. R 2 Y 


Y 

...../ 

1 

0 Y 


0 

O 

— o C R 


r2 R 3 

-O-CH^C- CH::::Qh! 2 -O-C^CHR 3 
wherein R, R-R R> and Y are ss defmed shovs* 

«h«xein R is alkyi g«si i is s herd, 

soft kvh nes < md ins carbo«> 
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u s >f ' < )t ! 0 carbon ak>n * s , } the groo) 
,R 2 


ft v»0 f i K~ 3-»U H ! , » s 

V ;M < ' » 1 x ^ > v < x • k j j m 

am monmm cation, 

> ^ ' - * > - i < } < > ^ < Ku <uk ' or? uia 

vherem R is a Ones? I i < > } £ 

about b to about S carbon s'oms and L is ad«:ted o ^ ih« v t cn-nistbm of 


Jrom 


above. 

.it'! W! p 



about 6 to about B carbon atoms and M is sod him «r pomssmrs. 

S i v she bleach acrfvator hore;o is iodsun; > o s n i sub n 
i\ >I*m< < «. u w o\k\ <x<> m \ K dM 

^ f t <. < V «> Hv > <. { 
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